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IDENTIFICATION  OF  DRYING  OILS  IN  PAINTS 


BY  GAS-LIQUID  CHROMATOGRAPHY 

I.  INTRODUCTION 

1.  Purpose.  The  purpose  of  this  investigation  was  to  revise  and  update  Federal  Test 
Method  Standard  (FTMS)  7501,  “Identification  of  Drying  Oils  (Gas-Liquid 
Chromatography)." 

2.  Background.  Some  of  the  military  specifications  for  paints  specify  that  certain 
drying  oils  are  to  be  used  in  the  formulation.  If  those  drying  oils  are  not  used,  the  paint  will 
prove  unsatisfactory  in  its  intended  application.  Therefore,  it  is  essential  for  purposes  of 
quality  control  that  an  accurate  method  be  available  for  the  identification  of  these  drying  oils. 
In  September  1965,  Method  7501  of  FTMS  141  was  approved  for  this  purpose,  but  it  has  since 
been  shown  to  be  lacking  in  necessary  flexibility  for  application  to  actual  samples  of  specifica¬ 
tion  paints. 


II.  DETAILS  OF  TESTS 


3.  Reagents. 

a.  Boron  Trifluoride  solution1— add  23  ml  of  boron  fluoride  methyl  ether 
slowly  to  150  ml  of  chilled  absolute  methyl  alcohol  in  a  200-ml  volumetric  flask  and  dilute  the 
volume  with  absolute  methanol.  Stopper  tightly  and  store  in  a  refrigerator.  Discard  after  one 
month. 


b.  Petroleum  Ether.* 

4.  Gas-Liquid  Chromatographic  Column.  Prepare  a  6-ft  by  1/8-in.  glass  column, 
packed  with  20-percent  diethylene  glycol  succinate  on  60-80  mesh  chromosorb  W  acid  washed 
(WAW).  Using  the  thermal  conductivity  detector  (TCD),  condition  the  column  at  200°  C  with 
helium  at  a  flow  rate  of  60  ml/min,  until  the  baseline  is  stabilized. 


1  I.  0.  Metcalfe  and  A.  A.  Schmiti.  J,  Am.  Oil  ('.hem.  See-..  .1.1.  361  (1961). 

^  1.0.  Metcalfe,  A.  A.  Schmiti.  and  j.  R.  Pelka,  Anal.  Chem..  .18,  514  (1966). 


5.  Sample  Preparation.  Isolate  the  fatly  aeiiis  from  the  resin  or  oil  hy 
saponification,  arid  hydrolysis,  ami  solvent  separation  as  in  FTMS  7021  and  FTMS  7031.  If 
the  fatty  acids  have  become  solid,  warm  them  slightly.  Then,  accurately  weigh  about  0.2  g  in  a 
6-in.  screw  cap  lest  tube.  Add  6  ml  of  the  Boron  Trifluoride  solution  and  immerse  in  a 
63°  to  70°  C  water  bath  for  10  min.  Transfer  to  a  separatory  funnel  with  20  ml  water  and  30 
ml  of  |»c!rnleuni  ether.  Shake  gently.  Discard  the  bottom  water  layer  and  filler  the  remaining 
laver  through  last  filter  paper  into  a  50-mi  Iwaker  ami  evaporate  in  a  65°  to  70°  <1  water  bath 
to  about  2  ml.  Do  not  evaporate  to  dryness.  Transfer  and  store  in  a  closed  2-ml  vial.  Monitor¬ 
ing  the  siteeifieation  or  statement  of  composition,  inject  1 .5  ml  of  the  prepared  methyl  esters 
Using  the  optimum  conditions  for  each  oil  as  shown  in  Table  1. 


Table  1.  Drying  Oils  Used  in  Sample  Preparation 


Drying  Oils 

Column  Temperature 
<°  C) 

Carrier  (Helium)  Flow 
(ml/min) 

Castor 

20  min  at  1 70°; 

50  min  at  200° ; 
rate  20°  C/ min 

60 

Soya 

180 

60 

Cottonseed 

180 

60 

Linseed 

180 

50 

Safflower  1 90 

Thermal  conductivity  detector  250°  C. 
Injection  port  temperature  275°  C. 
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III.  RESULTS  AM)  DISCUSSION 


The  various  drying  oils  used  in  paints  are  eomposed  of  specific  amounts  of  fatty  acids  ns 
given  in  Table  3.  Determination  of  these  fatty  acids  as  methyl  esters  by  gas-liquid 
chromalographv  provides  a  means  for  confirmation  of  the  required  drying  oil  in  the  paint. 

Because  of  the  wide  variation  of  composition  of  drying  oils  it  was  impractical,  if  not  impossi¬ 
ble.  to  develop  a  single  chromatographic  program  for  satisfactorv  identification  for  all  of  the 
oil  acids.  Carrier  flow  rate  ami  column  oven  temperature  were  adjusted  for  optimum  resolution 
of  the  methvl  esters  for  each  drying  oil. 

The  one  complete  method  for  identification  of  the  oil  acid  consists  of  the  following  steps. 
The  acid  is  -afionified  and  extracted  with  water  as  the  sodium  salt  from  an  ethyl  ether  desper- 
sion  of  the  paint  vehicle.  On  acidification  with  hydrochloric  acid,  the  fatty  acid  is  then  ex¬ 
tracted  with  chloroform  (KTMS  7021).  Evaporation'  2  follows  with  conversion  of  the  fatty  acid 
to  the  nielli'  I  ester  with  Boron  Trifluoride  solution.  This  well-known  reaction  converts  the  acid 
to  a  more  volatile  product  which  can  then  be  determined  bv  gas-liquid  chromatography.  An  ex¬ 
ample  of  this  reaction  is: 


CHjfCIlj,  ,C<  >OH  +  BFj2CH3OH - CH,(CH2)l4C()CHr 

Palmitic  acid  Methyl  palmitate 

Figure  1  is  a  chromatogram  of  the  methyl  esters  of  soybean  oil  obtained  with  the  above  pro¬ 
cedure.  This  chromatogram  illustrates  the  use  of  this  method  in  the  identification  of  dry  ing 
oils.  By  its  retention  time  the  methyl  ester  is  identified,  and  by  the  percentage  of  each  methyl 
ester,  the  drying  oil  is  identified. 

Figure  2  is  the  chromatogram  of  the  methyl  esters  of  castor  oil.  The  striking  difference 
between  the  chromatograms  of  Figures  1  and  2  illustrate  the  utilization  of  this  method  in  iden¬ 
tifying  drying  oils. 


V.  CONCLUSION 

An  improved  method  was  developed  for  the  confirmation  of  the  presence  of  the  required  dry¬ 
ing  oil  in  military  specification  paints.  To  a  limited  extent,  the  method  is  useful  in  the  iden¬ 
tification  of  drying  oils  in  nonspecification  paints.  In  some  instances,  mixtures  of  drying 
oils  can  be  determined. 


'  I..  I).  Metcalfe  anil  V  A.  S'hmilz.  J.  Am.  Oil  I  .hem.  Snc..  i.l.  3M  1 1 (X> I ). 
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1.  Petroleum  Ether 

2.  Palmitic 

3.  Stearic 

4.  Oleic 

5.  Linoleic 

6.  Linolenic 


Figure  1.  Chromatogram  of  soybean  oil  methyl 
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Figure  2.  Chromatogram  of  castor  oil  methyl  aster. 
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Technical  Information  Center 
Vicksburg,  MS  39180 

Director 

Petrol  &  Fid  Svc  Dept 
US  Army  Quartermaster  School 
Fort  Lee,  VA  23801 

President 

US  Army  Aviation  Test  Board 
ATTN:  STEBG-PO 
Fort  Rucker,  AL  36360 

US  Army  Aviation  School  Library 

P.  0.  Drawer  0 

Fort  Rucker,  AL  36360 

HQ,  193D  Infantry  Brigade  (Pan) 

ATTN:  AFZU-FE 
APO  Miami  34004 

Special  Forces  Detachment.  Europe 

ATTN:  PBO 

APO  New  York  09050 

Engineer  Representative 
USA  Research  &  Standardization 
Group  (Europe) 

Box  65 
FP0  09510 

HQDA 
ODCSLOG 
DALO-TSE 
Room  1E588 

Pentagon,  Washington,  DC  20310 
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No.  Copies  Addressee 


Plastics  Technical  Evaluation  Center 
ARRADCOM,  Bldg  3401 
ATTN:  A.  M.  Anzalone 
Dover,  NJ  07801 

Commander 
Frankford  Arsenal 
ATTN:  Library,  K2400.B151-2 
Philadelphia,  PA  19137 

Commandant 
US  Army  Engineer  School 
ATTN.  ATZA-CDD 
Fort  Belvoir.VA  22060 

President 

US  Army  Airborne,  Communications 
and  Electronics 
ATTN:  STEBF-ABTD 
Fort  Bragg,  NC  28307 

Commander 

Headquarters,  39th  Engineer 
Battalion  (Cbt) 

Fort  Devens,  MA  01433 

Commander  and  Director 
USA  FESA 
ATTN:  FESA-TS 
Fort  Belvoir.VA  22060 

HQ,  USAEUR  A  Seventh  Army 
Deputy  Chief  of  Staff,  Engineer 
ATTN:  AEAEN-MT-P 
APO  New  York  09403 

HQ,  USAEUR  &  Seventh  Army 
Deputy  Chief  of  Staff,  Operations 
ATTN:  AEAGC-FMD 
APO  New  York  09403 

MERADCOM 

Commander,  DRDME-Z 
Tech  Dir,  DRDME-ZT 
Assoc  Tech  Dir/RAD,  DRDME-ZN 
Assoc  Tech  Dir/Engrg  A  Acq, 
DRDME-ZE 


Spec  Asst/Mat)  Asmt,  DRDME-ZC 
Spec  Asst/Scs  A  Tech,  DRDME-ZK 
CIRCULATE 

C,  Ctrmine  Lab,  DRDME-N 

C,  Engy  A  Wtr  Res  Lab,  DRDME-G 

C,  Elec  Pwr  Lab,  DRDME-E 

C,  Camo  A  Topo  Lab,  DRDME-R 

C,  CS/C1  Lab,  DRDME-M 

C.Mech  A  Constr  Eqpt  Lab,  DRDME-H 

C,  Ctr  Intrus  Lab,  DRDME-X 

C,  Matl  Tech  Lab,  DRDME-V 

Dir,  Prod  AAT  Dir,  DRDME-T 

CIRCULATE 

Material  Technology  Lab,  DRDME-V 
Organic  Chem  Ctgs  Rsch  Grp,  DRDME-VO 
Tech  Reports  Ofc,  DRDME-WP 
Security  Ofc  (for  liaison  officers), 
DRDME-S 

Tech  Library,  DRDME-WC 
Programs  A  Anal  Dir,  DRDME-U 
Pub  Affairs  Ofc,  DRDME-I 
Office  of  Chief  Counsel,  DRDME-L 

Director,  Physics  Program  (421) 

Office  of  Naval  Research 
Arlington,  VA  22217 

Commander,  Naval  Facilities 
Engineering  Command 
Department  of  the  Navy 
ATTN:  Code  032-B, 062 
200  Stovall  St 
Alexandria,  VA  22332 

US  Naval  Oceanographic  Office 
Navy  Library/NSTL  Station 
Bay  St.  Louis,  MS  39522 

Library  (Code  L08A) 

Civil  Engineering  Laboratory 
Naval  Construction  Battalion  Ctr 
Port  Hueneme,  CA  93043 
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1  Director 

Earth  Physics  Program 
Code  464 

Office  of  Naval  Research 
Arlington,  VA  22217 

I  Naval  Training  Equipment  Center 

ATTN :  Tech  Library 
Orlando,  FL  32813 

I  HQ  USAF/RDPT 

ATTN.  Mr.  Allan  Eaffy 
Washington,  DC  20330 

1  HQ  USAF/LEEEU 

Chief,  Utilities  Branch 
Washington,  DC  20330 

1  US  Air  Force 

HQ  Air  Force  Engineering  and 
Services  Center 
Technical  Library  FL  7050 
Tyndall  AFB,  FL  32403 

I  Chief,  Lubrication  Br 

Fuels  &  Lubrication  Div 
ATTN:  AFWAL/POSL 
Wright -Patterson  AFB,  OH  45433 

1  Department  of  Transportation 

Library ,  FOP  10A.M494-6 
800  indepei.  ,ce  Ave,  SW 
Washington,  DC  20591 

1  Professor  Raymond  R.  Fox 

School  of  Engineering  and  Applied 
Science 

George  Washington  University 
Washington,  DC  20052 

I  Reliability  Analysis  Center 

Rome  Air  Development  Center 
RADC/RBRAC  (I.  L.  Krulac) 
Griffiss  AFB.NY  13441 
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